Three heterotrophic bacterial strains were isolated from different locations in Puget Sound, Washington, by using biphenyl as the principal carbon source. These strains grow by using a limited number of organic compounds, including the aromatic hydrocarbons naphthalene, phenanthrene, anthracene, and toluene, as sole carbon sources. These aerobic, gram-negative rods are motile by means of single polar flagella. Their 16s rRNA sequences indicate that they are all members of the y subdivision of the Proteobacteriu. Their closest known relatives are the genera Methylobacter and Methylomonas (genera of methane-oxidizing bacteria), uncultured sulfur-oxidizing symbionts found in marine invertebrates, and clone FL5 containing 16s ribosomal DNA amplified from an environmental source. However, the Puget Sound bacteria do not use methane or methanol as a carbon source and do not oxidize reduced sulfur compounds. Furthermore, a 16s rRNA base similarity comparison revealed that these bacteria are sufficiently different from other bacteria to justify establishment of a new genus. On the basis of the information summarized above, we describe a new genus and species, Cycloclasticus pugetii, for these bacteria; strain PS-1 is the type strain of C. pugetii.
Nearshore marine environments receive a wide variety of recalcitrant organic compounds, including hydrocarbons from shipping activities, terrestrial and freshwater runoff and pollution, sewage, and accidental spillage of fuels and other petroleum products. The aliphatic fraction of petroleum hydrocarbons tends to be more easily degraded than the aromatic compounds. Polycyclic aromatic hydrocarbons (PAHs) are of particular concern because of their persistence and toxicity. Many of these compounds are known to be mutagenic and are suspected carcinogens. Because of their relatively poor solubility in water and hydrophobic nature, PAHs strongly adsorb to particulate material, settle to the seafloor, and accumulate in marine sediments. High concentrations of toxic contaminants in sediments have been correlated with a high incidence of histopathological abnormalities in bottomfish, toxicity to sediment infauna, and other adverse effects (41, 42). In Puget Sound and in many other areas of the world, another source of PAH pollution has been the wood products industry; many sites are contaminated with creosote, a wood preservative that is primarily composed of PAHs (33).
Despite their refractory nature, hydrocarbons are degraded by microbial activity in marine environments. Alkane degradation has been studied most thoroughly, and degradation of PAHs has also been described (28) . Although most of the research on the microbiology of PAH degradation has focused on a few Pseudomonas species, other bacterial genera whose members have been reported to degrade PAHs include the genera Aeromonas, Flavobacterium, Beijerinckia, Alcaligenes, Micrococcus, Vibrio, Flavobacterium, and Mycobacterium (13, 18, 20, 21, 24, 25, 32, 34, 43) .
In this paper we describe the isolation and characterization of three strains of bacteria obtained from Puget Sound sediments that are capable of growing on aromatic hydrocarbons 09244. as their sole sources of organic carbon. These strains grow on a limited number of carbon sources and are not members of any previously described genus.
APO AE

MATERIALS AND METHODS
Sediment sampling. Samples of marine sediments were collected from the following three sites in Puget Sound, Washington: Sinclair Inlet, near the city of Bremerton (site l), a site adjacent to Pier 62 in Seattle (site 2), and the Duwamish River in Seattle (site 3). These sites were selected because they were known to contain at least 1 ppm of polychlorinated biphenyls (1 mg of polychlorinated biphenyls per kg). Site 1 samples were collected with a Van Veen grab apparatus from a boat, site 2 samples were collected by lowering a handheld Van Veen grab apparatus from the side of Pier 62, and site 3 samples were removed from a Vibracore sample. The samples used in this study were aseptically collected from the upper 3 cm of sediment. The salinity of the overlying water was determined by using a Cambridge Hand Refractometer (Reichert-Jung), and temperature was measured with a thermometer. Samples were stored on ice until they were returned to the laboratory and thereafter were maintained at 4°C until they were inoculated onto media.
Media. An artificial seawater mineral salts medium (ONR7a) based on the ionic composition of seawater (5) was used in this study. This medium contained all of the major cations and anions that are present at concentrations greater than 1 mg/liter in seawater. Nitrogen was provided in the form of NH4Cl, and phosphorous was provided in the form of Na2HP0,. ONR7a contained (per liter of distilled or deionized water) 22.79 g of NaCl, 11.18 g of MgCl, -6H,O, 3.98 g of Na,SO,, 1.46 g of CaC1, -2H,O, 1.3 g of TAPS0 {3-[N-tris(hydroxymethyl) methylamino]-2-hydroxypropanesulfonic acid}, 0.72 g of KCl, 0.27 g of NH,Cl, 89 mg of Na2HP04 * 7H20, 83 mg of NaBr, 31 mg of NaHCO,, 27 mg of H3B03, 24 mg of SrCI, -6H20, 2.6 mg of NaF, and 2.0 mg of FeCl, * 4H20. To prevent precipitation of ONR7a during autoclaving, three separate solutions were prepared and then mixed together after autoclaving when the solutions had cooled to at least 50°C; one solution contained NaCI, Na2S04, KCl, NaBr, NaHCO,, H,B03, NaF, NH,Cl, Na2HP04, and TAPSO (pH adjusted to 7.6 with NaOH), the second solution contained MgCl,, CaCl,, and SrCI, (divalent cation salts), and the third solution contained FeCl,. For solid media, Bacto Agar (Difco) (15.0 g/liter) or agarose (Sigma) (12.0 g/liter) was added to the first solution.
For the initial isolation of biphenyl-degrading bacteria, small amounts of yeast extract, peptone, trace minerals, or vitamins were added to ONR7a. Later, these supplements were found to be unnecessary and were not added to the media. ONR8a contained the compounds listed above for ONR7a plus 10 ml of a vitamin solution (40) per liter and 10 ml of ONR trace element solution per liter. The formula of ONR trace element solution was the same as the formula of the trace element solution of Shelton and Tiedje (39) , except that FeC1, was not included in ONR trace element solution, the concentration of Na,MoO, * 2H20 was increased to 0.1 mg/liter, and Na2Wo04 2H20 was added at a concentra- Isolation of biphenyl-degrading bacteria. A 10-g portion of sediment and 40 ml of ONR7a were mixed in a Waring blender for 1 rnin at a power setting of 50%. The supernatant was then diluted (15) with ONR7a, and 0.2 ml of the resulting preparation was spread onto a ONR8a-tYE agar plate. Approximately 0.2 g of biphenyl (Aldrich, Milwaukee, Wis.) was placed on the petri dish lid, and the inoculated medium was incubated inverted at room temperature. Colonies surrounded by a diffusible yellow zone were streaked onto ONR8a+YEP plates. Previous investigators have observed the formation of a diffusible yellow color during microbial degradation of biphenyl and have shown that this color is caused by a meta-cleavage product (1) . Control plates without biphenyl were also inoculated.
Phenotypic testing. Cultures isolated on plates containing biphenyl that produced a yellow diffusible product were examined for a variety of phenotypic properties. All of the compounds used in this study were reagent quality or better. To determine whether different substrates could be used as sole sources of carbon, representative carbohydrates, amino acids, phenol, and possible key intermediate metabolic compounds were added at concentrations between 0.1 and 0.2% (mass/volume for solid substrates, volume/volume for liquid substrates) to ONR7a broth. Because of their toxicity or solubility, some substrates were tested at lower concentrations. For carbon source usage tests the concentration of TAPSO in ONR7a was increased to 25 mM to enhance the buffering capacity of the media. Unless indicated otherwise, inoculated media were incubated at room temperature, and cultural growth was observed periodically for 3 weeks. Media that did not contain an added carbon source were used as controls. The carbohydrates tested included glucose, fructose, arabinose, and ribose. The aromatic hydrocarbons tested included biphenyl, naphthalene, phenanthrene, anthracene, toluene, and phenol. Growth on biphenyl, naphthalene, phenanthrene, or anthracene was examined by adding crystals (approximately 3 mg/ml) directly to ONR7a broth. Growth on toluene was tested by inoculating ONR7a agarose plates and placing the cultures in 1.0, 10.0, and 100% toluene-saturated atmospheres in glass desiccator jars (11). Phenol was tested at concentrations of 0.1, 0.01, and 0.001% (vol/vol). Each organic acid was tested by adding its sodium salt to ONR7a broth. The organic acids tested included acetate, butyrate, propionate, benzoate, salicylate, lactate, and pyruvate. We also examined growth on ethanol, methanol, formaldehyde, glucosamine, hexadecane, and mannitol. Growth on methane was tested by inoculating ONR7a and Bacto Marine 2216 broth (Difco) plates and placing them in a BBL GasPak jar. The gas within the jar was then replaced with a 30% methane-70% air atmosphere.
For other phenotypic tests, cultures were grown in ONR7a broth containing crystals of biphenyl. Biphenyl was added to all complex media because growth of the biphenyl-degrading isolates was always enhanced in its presence. Gram stain reactions were determined by using a modification of the method described by Manafi and Kneifel (29) and ~-alanine-7-amido-4-methyl-coumarin trifluoroacetate (AMCT). Cultures in the log phase of growth were streaked onto the surfaces of Whatman no. 1 filter papers that were soaked with a solution containing 500 pg of AMCT per ml of distilled water. Each filter paper was allowed to dry and placed on a UV transilluminator. Gram-negative cells fluoresced, and gram-positive cells did not. Oxidase, catalase, and amylase activity, gelatin hydrolysis, lipase activity and nitrate reduction tests and the test to determine sensitivity to vibriostatic agent 0/129 (Oxoid) were performed as previously described (17) . Tween 80 (Sigma) was used in the lipase test medium. The concentration of gelatin in the gelatin hydrolysis test medium was increased to 1% to simplify interpretation of the results. Luminescence was examined by using Bacto Marine 2216 agar supplemented with 3% (vol/vol) glycerol. A modified marine oxidative-fermentative test was performed by using the ONR7a formula for artificial seawater and 0.5% glucose. To determine nitrate reduction, organisms were grown in Bacto Marine 2216 broth supplemented with 0.1% KN03 and 0.17% Bacto Agar. The nitrate reduction test was performed after 1 week of incubation. CLED agar (Oxoid) (22) was used to determine whether NaCl was required for growth.
The effects of pH, salinity, and temperature on growth were also examined. To determine the pH range for growth, ONR7a was prepared with the following buffers (Sigma): 25 mM 2-(N-morpholino)ethanesulfonic acid (MES), pH 5.5; 25 mM N-(2-acetamido)-2-aminoethanesulfonic acid (ACES), pH 6.5; 25 mM TAPSO, pH 7.6; 25 mM tris( hydroxymethy1)-methylaminopropanesulfonic acid (TAPS), pH 8.5; and 25 mM 2-(N-cyclohexylamino)-ethanesulfonic acid (CHES), pH 9.5. We chose buffers having pK, values near the pH values being examined. To determine the salinity range for growth, ONR7a broth was prepared by adjusting the concentrations of the inorganic salts (except NH,CI, Na2HP0,, FeCl,, and TAPSO, which were kept at constant levels) so that the levels of salinity were 0.35, 3.5, 10, 18, 35, and 70%0; these values ranged from 0.01 to 2 times the level of salinity of seawater. Biphenyl crystals were added to the broth prior to inoculation. To determine the temperature range for growth, Bacto Marine 2216 and ONR7a plates containing biphenyl crystals were incubated at the following temperatures: 4, 15, 22, 28, and 37°C.
The motility and cellular morphology of the isolates were determined by examining cultures grown in Bacto Marine 2216 and ONR7a broth media containing biphenyl crystals with a phase-contrast microscope. Flagella were detected by examining negatively stained cells grown in ONR7a broth containing biphenyl with an electron microscope. Cells were fixed with 3% glutaraldehyde for 20 rnin at room temperature and spotted onto 300-mesh carbon-coated electron microscope grids. The cells were washed with distilled water and negatively stained with 2% phosphotungstic acid (pH 7.35) for 15 s.
Thin sections of the strains were prepared to determine cell ultrastructure. Cells were fixed in ONR7a broth containing 3% glutaraldehyde and 0.2% ruthenium red at 4°C for 2 h. The cells were washed with ONR7a containing 0.1% ruthenium red, mixed with 1.5% molten Noble agar (Difco), and fixed with 1.0% osmium tetroxide containing 0.05% ruthenium red for 2 h at room temperature. After the cells were washed with cacodylate buffer, they were dehydrated by using a graded series of ethanol and were embedded in Med Cast resin. Thin sections were stained with uranyl acetate and lead citrate. Preparations of negatively stained cells and thin sections were examined with a JOEL model 1200 EX I1 transmission electron microscope operated at 80 kV.
Whole-cell fatty acid analysis. Whole-cell fatty acid analyses were performed by growing cells in 50 ml of Bacto Marine 2216 broth containing biphenyl crystals for 3 days with agitation (220 rpm). The cultures were centrifuged for 10 min at 3,000 X g. Each resulting pellet was washed twice with 15 ml of ONR7a broth, and approximately 40 mg (wet weight) of cells was used for the analysis. Cellular fatty acids were extracted, methylated, and detected with a Hewlett Packard model 5890 Series I1 gas chromatograph as previously described (31 G+C contents. The guanine-plus-cytosine (G+C) contents of the isolates were determined by using the high-performance liquid chromatography method described previously (17) . Genomic DNA was prepared by using a miniprep procedure that included hexadecytrimethylammonium bromide precipitation (2) . E. coli and purified lambda phage DNA (Sigma) were used as controls.
Phylogenetic analysis. To perform a phylogenetic analysis of the biphenyldegrading strains, 16s ribosomal DNA (rDNA) was isolated, cloned, and sequenced. Total genomic DNA was isolated from 1.5 ml of late-exponentialphase cells grown in ONR7a broth containing biphenyl crystals by using InstaGene (Bio-Rad), and the amount of total genomic DNA was determined by fluorimetry. PCR amplification of the 16s rRNA gene was performed by using a modification of the reaction conditions and universal primers 8FpL and 1492RPL described by Reysenbach et al. (37) . The Tris HCl concentration in the 1OX reaction buffer was increased to 300 mM, and 5% acetamide was added (3). The concentration of each deoxynucleoside triphosphate was adjusted to 200 FM, 2.5 U of Tag polymerase was used, and the concentrations of both PCR primers were adjusted to 500 nM. The temperature parameters used were as follows: 29 cycles consisting of 1.5 rnin at 93"C, 1.5 min at 42"C, and 1.5-min ramps to 72"C, followed by 2 rnin at 72"C, with 5 s added to each cycle. A 30th cycle included 7 rnin of extension at 72°C (3). The reaction products were digested with NotI, isolated on 1% low-melting-point agarose (Sigma) gels, ligated into dephosporylated pBlueScript (Stratagene, La Jolla, Calif.), and transformed into E. coli DH5a. The cloned genes were then sequenced with a Taq DyeDeoxy terminator cycle sequencing 16s rDNA sequences were assembled by using the Fragment Assembly programs available from the Genetics Computer Group (GCG) (16). Sequence information and preliminary alignments were retrieved by using the electronic mail server at the Ribosomal Database Project (RDP) (27) . The strain PS-lT (T = type strain) 16s rDNA sequence was compared with the small-subunit rRNA sequences by submitting an inquiry and using the program SIMILARITY-RANK. The RDP sequences were retrieved by using the program SUBALIGN-MENT, and preliminary alignment of the sequences of the biphenyl-degrading organisms was completed by using the program ALIGN-SEQUENCE. All sequences were examined and minor alignment adjustments were made by using the sequence editor SeqApp (19) and a Macintosh computer.
Our phylogenetic analysis was completed by using the computer program fastDNAml (36) . The aligned sequences and program options were submitted as a batch file to the University of Washington Unix computer called mead (IBM AIX). Category rates were determined by randomly selecting 37 different bacterial sequences from the sequences of members of the y subdivision of the Proteobacteria and creating a maximum-likelihood tree with fastDNAm1. The tree that was generated and the aligned sequences were used to determine rates by using the program DNAml-rates-1-0 (35). Using the rates that were calculated with this program, we repeated this process two more times. The rates calculated after the third cycle were used in our maximum-likelihood analysis of the Puget Sound biphenyl-degrading isolates. The following fastDNAml program options were selected: the program was repeated with 100 bootstrap samples, and for the current bootstrap seed the addition of organisms was jumbled a maximum of 10 times until the same best tree was found three times. The frequencies of bases were empirically determined, and each position was weighted with a value of 0 or 1. A position was weighted with a value of 0 if more than one-half of the sequences contained a missing base or gap at that position. Representative members of the y subdivision of the Proteobactena, including organisms suspected of being closely related, were included in the phylogenetic analysis. Table 1 shows the sources of the 16s rDNA sequences used in this study. All of the sequences were at least 1,200 bases long.
A 16s rRNA homology matrix for sequences previously aligned for the phylogenetic analysis was generated by using the GCG (16) programs Pileup and Distances. Pileup was used to generate a multiple sequence containing all listed strains and was forced to retain the alignments and gaps used for the fastDNAml analysis. The matrix was then generated by using this multiple sequence file in the program Distances.
Nucleotide sequence accession numbers. The 16s rDNA sequence of strain PS-lT has been deposited in the GenBank and Genome Sequence DataBase sequence collections under accession numbers U12624 and L34955, respectively. Other accession numbers are shown in Table 1 .
RESULTS
Collection of samples and isolation of bacteria. Sediment samples were collected from three different sites on Puget Sound. The sampling dates, water temperatures, and levels of salinity of the samples were as follows: site 1, 22 July 1991, 16"C, 32%0; site 2, 29 July 1991, 12"C, 31%0; and site 3, 6 August 1991, 16"C, 22%0.
Colonies that produced a yellow diffusible compound during the initial isolation and after restreaking were selected for further study. One strain was selected from each sediment site, and these strains were designated PS-lT, PS-2, and PS-3 (isolated from Puget Sound sites 1, 2, and 3, respectively).
Phenotypic characteristics. In general, the three strains isolated from Puget Sound produced identical results in the phenotypic tests. PS-lT, PS-2, and PS-3 cells were aerobic, gram-negative, catalase-positive, oxidase-positive, motile rods that were 0.5 by 1.0 to 2.0 pm. These strains did not produce endospores and required NaCl and the divalent cations present in ONR7a for growth. Nitrate was reduced to nitrite. The cultures grew at temperatures ranging from 4 to 28"C, in the presence of levels of salinity ranging from 10 to 70%0, and at pH values ranging from 6.5 to 9.5 for PS-lT and PS-2 and from 6.5 to 8.5 for PS-3. Transmission electron microscopy of whole cells revealed that each cell of all three strains had a single polar flagellum with several fimbriae originating from the cell surface (Fig. 1A) . Each flagellar filament was 13 nm in diameter, and the diameter of the fimbriae was 6 nm. Thin sections revealed that PS-lT, PS-2, and PS-3 had a cell envelope structure typical of gram-negative bacteria (Fig. 1B) .
The following aromatic hydrocarbons, fatty acids, and amino acid were utilized as sole sources of carbon by PS-lT, PS-2, and PS-3 in ONR7a broth: biphenyl, naphthalene, anthracene, phenanthrene, salicylate, toluene, benzoate, acetate, propionate, and glutamate. Growth was not observed on the following one-carbon compounds, hydrocarbons, organic acids, amino acids, intermediates, and carbohydrates: methane, methanol, formaldehyde, ethanol, hexadecane, lactate, mannitol, alanine, phenylalanine, proline, tryptophan, tyrosine, a-ketoglutarate, malate, citrate, pyruvate, butyrate, glucose, fructose, and ribose. PS-lT, PS-2, and PS-3 produced lipase, but did not secrete amylase and did not hydrolyze gelatin.
Some minor differences were observed in the whole-cell fatty acid compositions of the three strains (Table 2) . For example, stearic acid (18:O) was detected only in strain PS-lT, and strain PS-2 lacked summed feature 18:l. The predominant fatty acids in all three strains were similar; 16:107cis was the most prevalent fatty acid.
G+C contents and phylogenetic analysis. The G + C contents of PS-lT, PS-2, and PS-3 ranged from 37 to 38 mol%. The 16s rDNA sequences of these isolates were nearly identical and indicated that the organisms are members of the y subdivision of the Proteobacteria. Using a maximum-likelihood method of phylogenetic analysis, we constructed the tree shown in Fig. 2 by using a transition/transversion ratio of 1.5, a ratio which yielded a higher log likelihood value than ratios of 1.0 or 2.0. Strains PS-lT, PS-2, and PS-3 were found to be phylogenetically most closely related to a clone containing an amplified 16s rDNA gene obtained from a marine water column sample retrieved from the Santa Barbara channel teus, and sulfur-oxidizing symbionts obtained from the marine invertebrates Lucinoma aequizonata and Thyasira flauosa . The log likelihood value for the tree shown in Fig. 2 was A similarity matrix derived from the gapped 16s rDNA sequences is shown in Table 3 . None of the sequences used to generate the ph logenetic tree exhibited a level of similarity with the PS-1 sequence that was greater than 0.900. The highest similarity values were found when we compared PS-lT with Methylomonas methanica (0.8937), environmental clone FL5 (0.8919), and a gill symbiont of Thyasira flauosa (0.8902).
-7211.435055637. The phylogenetic placement of PS-lT within the y subdivision of the Proteobacteria is not particularly robust. A majority rule consensus tree was generated by performing a bootstrap analysis of the data in which the data were bootstrapped more than 100 times. In the consensus tree, PS-lT associated with environmental clone FL5 in only 60% of the bootstra s. In the consensus analysis of the bootstrapped data the PS-1 and FL5 sequences clustered with Thiomicrospira thyasiris 48% of the time, whereas in the best tree (Fig. 2 ) Thiomicrospira thyasiris came off of the Oceanospirillum jannaschii branch. The results of another analysis of the PS-lT sequence in which the RDP program CHECK-CHIMERA was used, suggested that the precise ancestry of PS-lT 16s rRNA may be difficult to determine since one portion of the PS-lT molecule appears to be more similar to Methylomonas methanica 16s rRNA and another portion appears to be more similar to Alteromonas haloplanktis 16s rRNA.
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DISCUSSION
On the basis of the results of phenotypic analyses (obligately aerobic growth, Gram stain negative, rod shape, motility by means of a single polar flagellum, and isolation from marine sources), as well as their low G+C contents, PS-lT, PS-2, and PS-3 were initially thought to be members of the genus Alteromonas (4, 23, 26) . However, the results of a 16s rRNA phylogenetic analysis clearly indicated that this placement was incorrect. Instead, the closest relatives of these organisms are members of the methane-oxidizing genera Methylomonas and Methylobacter, a group of sulfur-oxidizing symbionts found in marine invertebrates, and a 16s rRNA environmental clone designated FL5. The DNA base compositions of the Puget Sound strains and Methylomonas methanica differ substantially (37 to 38 and 52 mol%, respectively). Furthermore, strains PS-lT, PS-2, and PS-3 do not utilize methane or other C, compounds as carbon sources and do not contain intracytoplasmic membranes under the growth conditions which we used. The symbionts of marine bivalves have not been cultivated. These organisms and members of the genus Thiomicrospira are sulfur-oxidizing bacteria, but our strains do not utilize thiosulfate as an energy source. Our strains also are not closely related to other marine genera of aerobic, heterotrophic, motile, rod-shaped bacteria belonging to the y subdivision of the Proteobacteria. A similarity matrix revealed that, although the Puget Sound strains exhibit levels of base homology to one another of more than 99% (data not shown), they are less than 90% similar to their closest relatives ( Table 3) . Table 4 summarizes phenotypic information for marine, rod-shaped, aerobic, heterotrophic genera belonging to the y subdivision of the Proteobacteria, including the genera Alteromonas, Oceanospirillum, Hbrio, and Methylomonas. It is apparent from the properties shown in Table 4 and the differences in 16s rRNAs that the aromatic hydrocarbon-degrading strains isolated from Puget Sound cannot be assigned to any previously recognized bacterial genus. Therefore, we describe a new genus for these bacteria below.
Description of CycZoclasticus gen. nov. Cycloclasticus (Cy.clo. clas'ti.cus. Gr. n. kyklos, circle or ring; Gr. adj. klastos, broken; M. L. masc. n. cycloclasticus, ring breaker). Gram-negative, rod-shaped cells that are 0.5 by 1 to 2 Fm. Motile by means of a single polar flagellum. Obligately aerobic, oxidase positive, and catalase positive. Strains utilize aromatic compounds, including biphenyl, naphthalene, anthracene, and phenanthrene, as sole or principal sources of carbon and energy.
The G + C contents of strains of the single species range from 37 to 38 mol%.
The type and only species of the genus is Cycloclasticus pugetii. Rods that are motile by means of a single polar flagellum. Aerobic. Requires at least 10%0 salinity for growth. Catalase and oxidase positive. Grows poorly on complex bacteriological media containing no aromatic compounds. Aromatic compounds, including biphenyl, naphthalene, phenanthrene, anthracene, and toluene, are used as sole or principal carbon sources for growth. In addition, strains utilize selected fatty acids and amino acids, including acetate, propionate, and glutamate. Nitrate is reduced to nitrite. Colonies are small, round, and entire with no pigmentation, and a yellow diffusible compound is produced during growth on biphenyl. The principal fatty acids in whole cells are 16:107cis and 16:O.
Description of
The type strain, C. pugetii PS-1, was isolated from the surface sediments of Sinclair Inlet, which is located on Puget Sound near the city of Bremerton, Wash.
The G + C content is 37 mol%. C. pugetii PS-lT has been deposited in the American Type Culture Collection as strain ATCC 51542T.
It is significant that members of this genus of aerobic, gram-negative rods could not be identified without sequencing their 16s rRNAs. On the basis of phenotypic test and DNA base composition results, these organisms would have been most logically placed in the genus Alteromonas. Thus, the use of 16s rRNA sequencing was critical for the correct placement of this genus in its appropriate phylogenetic position. It is also noteworthy that, if this bacterium had not been isolated but simply had had its sequence determined as a clone from natural samples collected from the marine environment, it may have been described as a lithotrophic bacterium most closely related to sulfur oxidizers or methane oxidizers. Thus, an analysis of the 16s rRNA sequence alone would not have permitted meaningful characterization of the metabolic capabilities of the organism.
